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Hail and Farewell}. 


This is the twentieth and final number of MALARIA?. The Journel made 
its apdearance at Port Moresby in December 1943. Since then, it has been 
issued month after month, though the editorial office inoved to several bases 

/ in New Guinea and the Philippines until this last edition is published at 
theater headquarters. In its brief span, it has chronicled the decline of 
malaria in this theater from heights which threatened military operations to 

: levels which represent little more than residual recrudescences of the di- 

sease. 


The publication has served a worthy purpose and has served it well! 
In its modest way, it has made known to the entire malaria control organiza~- 
tion the observations and activities of the individuals and units which 
comprise that organization... It has disseminated working knowledge; it has 
stimulated inventiveness; it has coordinated effort. Thus, it has helped 
control malaria in the Southwest Pacific. 


To the past editors of MALARIA ?, their faithful assistants and the 
contributors whose lavor has made possivie this journalistic service, the 
theater owes and tends its grateful thanks. 


will be found in the Preventive Medicine Section of the forthcoming Journal 
of Military Medicine in the Pacific. This publicetion will be distributed 
each month, commencing in Septemoer, to all malariologists and officers in 
malaria control and survey detachnaents. Contributors are invited to send 
technical and news notes, summaries of parasitologic, entomologic and ro- 
dentologic findings and of control activities, accounts of new metnods anda 
other materials believed to be of interest and importance to imalaria, insect 
and rodent control personnel to the office of the Chief Surgeon, United 
States Army Forces, Pacific, APO 500, attention: Chief Malariologist. 


/ In the future, material which nas appeared in the pages of MALARIA? 


RESTRICTE 


Sa ila iad oer ee thea t Mee CY AL ite 2g ‘ef be 
, ’ age) - 


RESTRICTED — 


| cueeteantnentineaiiaaiaenin 


mxcerots from 


"Problems in Sanitation and Hygiene" 


by 
Lt. Col. Arnold L. Ahnfeldt 
Director, Sanitation and Hygiene Division 
Preventive Medicine. Service 
Surgeon Gensral's Office 


ine forms of DDT have been placed on quartermaster supply tavles and are 
available according to the allowances, indicated in War Department Circular 

151 and a revision thereof to be published shortly, except for the three newest 
‘items added, - the liquid finished sprey, the DLT euulsion concentrate and the 
DDT aerosol dispenser. : 


The following list indicates the catalog name, QM Stock Number, formula, 
packaging and primary use of each of these insecticidess 


1. Insecticide, powder, louse, 2-ounce can, Q@: No. 51-I-173, 104 DDT in 
pyrophyllite, packaged WS cans to a carton, is intended primarily for individual 
use in the treatment and prevention of louse infestation. 


2. Insecticide, powder, louse (bulk), Qi No. 51-I-180, also 10% DDT in 
pyrophyllite, put up in 5-pound isetal containers and packaged six containers to 
a box, is for use primarily in mass delousing with hand or power dusters. Its 
uses for control of other insects will be cescribed later. 


3. lLarvicide, DDT, powder, dissolving, Qi No. 51-L-120, a commercial grade 
of pure DDT put up in lO—pound metal containers packed ) containers to a box is 
issued for the preparation in the ficld of oil solutions for mosquito larviciding, 
or for making up residual spray and other DDT preparations when the finished 
product is not available. 


li. Larvicide, DDT, powder, dusting, Qi No. 51-L-122, 10% DDT in talc, put 
up in 5-pound metal containers, 3 containers to a box, is designed for use as a 
dusting powder in wosguito larviciding. It can be used in place of louse powder 
for mass delousing whzn louse powder is not available as well as for the control 
of other insects such as roaches, ants and ileas, 


5. Insecticide, spray, DDT, residual effect, Qui No. 51-I-305, 5% DvT in 


refined kérosenc, put up in five gealion metal conteiners and 55 gallon steel 
drums, is issued primarily for fly and inosquito control and secondarily for the 
control of a number of other insects, such es fleas, bedbugs, roaches and ants 

to mention those of military importance. It is designed for apolication to sur- 
faces upon which insects crawl or rest being applicd as a wet spray or with an _ 
ordinsry paint-brush, and exerting its effect by the prolonged residual action 

of the DT deposit. This item probavly has the widest usefulness of any of the 

DDT insecticides and gives long-term control in many instances. However, it 

should be applied by trained personnel. a2 


6. Insecticide, liquid, finished sproy, Qh No. C1-I-169, now containing 
1% DDT and 23% thanite in kcrosene and put up in 5-galion metal containers 


fe 


ee is for use as a gencral utility insecticide against all types of insects. It is 

| «applied directly to the insects in similar fashion to the common "flit-gun" 

m+ «type sprays. Stocks on hand of the old formula can easily be converted, if 

. desired, by adding an equal amount of refined kerosene plus the necessary eanount 

Bist of DLT for a 1% DIT solution. Labels should be altered to indicate the DDT 
content. 


7. Insecticide, spray, dclousing, Qi No. 51-L-310, containing 6% DDT, 
68% benzyl benzoate, 12% benzocaine and ih% Tween-80, a hydrocarbon solvent, 
put up in l-gallon and 5-gailon metal contziners, is a concentrate and must be 
diluted 1 part concentrate to 5 parts watcr by volume to form an enulsion-type 
Spray. This emulsion is not stable and sust be prepered just prior to use end 
used within 2) hours. It is.employed principally in conjunction with fumigation 
or steam disinfection procedures for dclousing end includes an effective scabi- 
cidal agent. 


8. Insecticide, acrosol, l-pound dispenser, QM No. 51-I-159, containing 
3% DDT, 2% oyrethrum extract (20% oyrethrins), 5% cyclohexanone, 5% hydrocarbon 
6il and 85% Freon-12, put up in steel cylinders under pressure, equipped with a 
release valve and packed 2) to a carton is designed primarily for control of 
aduit mosquitoes. The DDT aerosol cylinders are finished in olive drabs the 
old formula which cepended entirely on pyrethrum for its insecticidal activity 
had its dispenser finished in odlack. 


9. Insecticide, DDT, emulsion concentrate (formerly called Insecticide, 
DDT, louse-proofing, underwear) Gi No. 51-I-95, containing 25% DDT, 10% Triton 
X-100 and 65, xylene, and put uo in 5sgallon wetal containers is issued primeril; 
for impregnatins underwear to make thon louse-proof. It must be diluted 1 part 
concentrate in 11 parts water to form an caulsion before treating underwear. 
After dipving and wetting the underwear, excess cinulsion is squeezed or wrung ow 
So that the weisht of the underwear With the reteined cmulsion will be approx- 
imately twice its dry weight. In this way the recommended dosage of slightly 
over 2% DOT of the ary weight of the germcnt will be present in the fabric. 


I will take up first, fly control which has acquired prominence in several 
theaters. The control of houseflics depends on knowing their habits, ruining 
their brecdine places, destroying their lervae and killing the adults. In this, 
prevention of breeding is the most effective part of a fly-control program. To 
control breeding places, all human waste, anual manure and garbage must be dis- 
posed of or treated promptly and effectively. Powdered borax for the treatuent 
of pit latrines and compost piles will likcly be replaced with DDT residual 
Spray. The spraying of refuse piles, latrines end the like will oe of eonsider- 
able value in reducing the fly popul.tion. Neighboring netive habitations in 
poorly sanitated areas arc also frequently a major source of flies and should 
receive careful attention if at all possible, thereby allowing greeter opportu 

Siauy tor contact action of the DDT. In treating latrines, the walls, ceiling, 
door and screens, as well as the inside walls of the latrine box, tho walls of 
the pit and the fecal contents should be spreyed. If use of the latrine can 

be spared until the sprey deposit dries, the outside of latrine boxes should 

be trested also. Present incic:tions are thet applicction of DDT residuel spray 
is'much more cffective than the previous prepcrations used to prevent or kill 

fly larvae breeding in the fecal material of pit latrines when fly—proofing has 
been inadequate. The use of 2-ounces residuel spray per latrine seat hole 

_ applied twice weekly at first to the surface of fecal material is sugge-tec. 
Local experience will determine if larvel trectment need be repeated less often, 


L sprey in areas eid high diarrhea 2 
py an cena prenyer of rai a Mealy control prograns. 


oe nighe t pina oa Gay and nicht, PDB (parad 


“in comroliing fly-breedi 
Menta tel pork as ey on in. es theaters as well as in ‘che f 
nite tL United Sta ites to coupare the eifectiveness of PDS inte tote Li on 


mess halls and kitchens where flies ave a problem, i advisable- one 
residual spray thoroughly to the evalls, coors, scree coldness 
mS, lacht wires, light.cords anc. siniler places. 0 ‘cooking | 

1, eating ‘utensils and tavle: tons ust de- 


, Bee re) 
he ee tee of residual soray with a paint brush to door and window 


ee reduce tae fly pooulation _Bowover, 
ip oregon) ee ee ach cei. 
Cloth strips soaked in 
similar to present fiat 


10uld not be hung "aveotly over mess tavle:s ae 

0 surfaces at the rate of 200 ig. DOT per square foot will destroy ilies — 

_weeks to severa 1.0 onths or more, the duration of effectiveness . 

: on tas type of surface and che de:res of ex) of the treated area’ 
Ping, Ab this rate, a quert of 5 will cover: 

tela 250 square Poot of surface. The spray she ae ‘reapplied when 

2S ae to Su0v a cefin ite increase in numbers. 


covered betone Sot ae 


de Ly 


sey 


nen inaiied Giate clearanve of £. 6s frou. é » Insecticide, 
‘finished spray which now contzins 1% DDT and phe pola 7 should be used. 
8 is dispei psea by ticans of the ordsuasy hence "2Lit" gun gust’ as household 
@ sprays in phe past. io sjecial preceuvions neéd be taken cxcent to ex- 
“Pos 38 contamination of food. stepeeted usc of this insecticide aay 
in the deoosition of sufiicient Dul on surfaces to optein a slivut' 
action out its use for such purpose woula we westerul, 


Www 


Gowing next to the control of mosquivoes | with the DoT 


. o: LSE, cttel dae: bile 
a ok DoT has ae - Simplificd 108d £00 control for the es and is now 


J 
part in kucping tue incicunce of malaria at a TOW devel in 


te is theaters. Larvicide, aon, powder, dissolving CH actus 


: ey) 
sure, technical zrade DOT, Wucn dissolved in various oils aa CES: 


a UnUSt pane t iL anaes si Wea larvicice, and also an' aduiticide. The solutions 


trained corsonncl indoctrinated in the. preceutions — 
to : Pet iae. 4 ve anhe from 54 4070.55 UCT wag bo uscd. paste conecie ae 
aes may be varied dependin:, oa method of application. The ae pion factor . 
is the euount of the active 5d Ue erth d WUT, used. It 2s recommended chav ork 
tlons | be eoplied at such a rate ac to vive 0.1 to 0. 25 pounds of o a Suet 
5% DUT solution requires eporomiieicly 1 quart ocr Acre, and & 
3 -gallons per acre av the cose of 0.1 pound DUT per acre. 
denends on the iwaterial reachin 
be uscd to’ } oa coverage. The minimum amount 
cen ay spi ats on an acre and ootein satisractory 
d DDT concentration of the spray available. 
wiount necessary wall Gtae Ggoend on the density of vegetation Ln LAG ark 
trcatucd. In brecding places wherc tac lervac aro aifficult to reach with 
Brvicidc, fcuvicr apoiications of DDT should de made. Wath such heavicr: 


RSPOL CURT 
RESTRIC WED 


tn 


RESTRICTED 


applications considerable residual toxicity to larvae from the DDT may occur 
_ @ven after the oil has evaporated. 


3 DPT oil solutions can be applied by any of the methods used in the past 
‘for applying oils alone in larviciding. Pouring solutions from containers such 
‘as a bottle, can or bucket where numerous, small, separated areas are to dc 

- treated; application by containers of the drip-can type for flowing streaus3 

_ soaking porous materials such as sawdust, sand or wet gravel and scattering over 
- the water surface, or placing the porolis materials in a oag and submerging in 

- ponds; spraying with various types of equipment available -- all are effective a 
means within their proper limitations for larviciding with DDT oil solutions. Ga 
_ Drip-cans should be checked frequently since some of the DDT may precipitate 
Out and occlude the openings. Spray is the best mcthod where large and fairly 

- inaccessible arcas are to be treated, taking edwantage of wind-drift. Nozzels 

_ of spraying equipment should be adjusted to give a fine soray depending upon 

- the wind velocity and thearca to be covered. Of the types of spraying equipment 
in the field the C.W.S. decontamination sprayer (Decontamination apparatus, ae 
3-gallon) if available will prove the best. Knapsack sprayers issued by the 

Corps of Engineers (Sprayer, insect, kmapsack types, 5—gallon capacity; Stock 

— Wo. 41-7839.5-5) are satisfactory but »rone to spill solution on the back of 

_ the operator unless only partially filled. 


In running streams, open roadside ditches, and pools, a 5% DDT in oil 
solution is advised. Applications to running streams may be nade at widely 
spaced Ooints along the stream allowing the flow of the stream to spread the 
larvicide. The amount and distances between points of application will very 
- depending upon stream type, width and rate of flow. For places where drip- 
cans and porous matcrial soaked in oil have been used in the past suspended over 
or in streams to apply oils alone, DDT way now be added allowing a reduction in 
- the amount of oil required. In calm waters a small amount should be pourcd on 
at different points in the breeding places. A squirt—type oil’ can will facili- 
tate application where seviral small places are to be treated. In larger 
“places a lower percentage of DDT and a ereater quantity of oil, applied with 
spray equipment, is recommended. 


Coverage can be obtained with smaller quantities of oil in area treatment 
it a fine spray is developed and advantage is takun of the wind drift as al- 
Feady pointed out. Swaths of 50 to 100 fcet or uore can be obtained depending 
upon type of spray, vegetative cover and amount of breeze. This technique will 
Overcome any difficuitics thet might be encountered caused by the non-spreading 
of oils. Under suitable conditions, arca treatment may be used also where the 
breeding is in numerous disconnected places, such as for depressions, ruts and 
hoof prints. 


As to effectiveness, an initial larvae kill of 95 per cent or better is 
‘obtained from the recommended dosages. One application is usually adequate 

for 6 to 9 days. Heavier dosages of DLT in moderate to dense vegetation can 
be expected to give high residual toxicity to mosquito larvec, continuine tie 
after the oil has evaporated. With the heavier applications, the DDT deposited © 
on vegetation (until vaehed away by reins) will exert a continuing lethal 
effect to adult mosquitoes who rest thereon. Similarly, the larger doses of 
DDT in oil spread over water also will kill the adult mosquitoes who have 
ighted upon the water to deposit eggs. Hence, a very effective dual control - 


and adults -- can be pecs line persisting 3 to | wecks and longer under © 
te conditions. ed eae 
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In preparation of new areas for occupation by troops in highly malarious 
‘yestons the use of DDT oil solutions against adult mosquitoes is an even more 

' important application than their use as mosquito larvicides. For this purpose, 

spraying of DDT solutions from airplanes has been developed and is ideally suited. 

This has proven extraordinarily effective and equipment is continually being 

improved. 


Another item which can be used for mosquito control is Larvicide, DDT, 
powder, dusting, consisting of 10% micronized DDT for use on mosquito Larvae 

as paris green has been used in the past. This powder is a stock mixture from 
which to prepare the final larvicidal dust oy imixing with any available diluent 
~ Such as pyrophyllite, talc, cement, condemned flour and road dust. A final 
‘dust containing fron 1 to 5% DDT is suitable for practical application, out 2 
per cent is recommended for average conditions. It is applied with hand dusting 
equipment at a rate of 0.1 pound of active ingredient per acre, and will give 
practically 100% control for 1 week. ‘The rotary hand duster supplied by the 
Corps of ingineers is suitable for this purpose. 


In thick vegetation, which will prevent shifting of surface dust films from 
Wind and wave action, a residual kill for several weeks to two months after treat- 
ment may be expected if larger applications of 1 to 2 pounds of active ingredient 
per acre are made. Dusts with a percentage of DDT higher than 1 to 5 percent 
may then be used. In open breeding areas with relatively sparce ‘vegetation, 
however, it is wasteful to apply more than 0.1 pound of DDT per acre since the 
treatnent may oecome ineffective within a week due to this snifting of surface 
film. The time for additional treatments must still be based on dipping records. 


The use of Insecticide, DDT, z residual effect for adult sab pheaiod. is 
a highly effective long-term measure similar in effectiveness to that described 
for flies. When used in mosquito control, it is necessary rg spray thoroughly 
the walls, doors, ceilings, screens and othcr places in buildings, hutments. or 
tents where mosquitoes are prone to rest. - Dark comners or other portions of 
sleeping quarters where mosquitoes are seen to rest in large numbers siould re- 
ceive an extra heavy spray application. In malarious regions, native habitations 
within a radius of at least one mile of perimeter of the cantornment area should 
receive a residue spray treatment, and this may well precede spraying of military 
installations to kill infected mosquitoes at the source. Certain species, cs- 
pecially some of the anopheline mosquitoes, also rest in out-buildings such as 
barns, chicken houses,and privies, and fly into human dwellings at night to ieea, 
making it necessary to treat such buildings also. These, as well as nosquitoes 
that rest on the walls of living quarters vither before or after feeding, will 
then be killed by contact with the DDT on the treated surfaces. 
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An outdoor use jis also sugested. For encampments, outdoor theaters and 
other assembly places surrounded oy dense vegetetion in areas where the preccnt- 
age of malaria infested mosquitoes is high aoply the residual spray to all the 
vegetation in a 50-foot or wider band encircling the area to be protected. HEx- 
perimentally this type of treatment has been found to cause up to a 95% decrease 
in the number of mosquitoes in the protected crea up to a week and even longer. 
The duration of effectiveness will vary with the amount of rainfall, since rain 
Will cventually wash the DDT deposit off of the vegeatation. The use of a 

vehicle for the DDT with greater viscosity then kerosene may prolong its ef~ 
fectiveness. This barrier treatment is well worthwhile trying. Revorts con 
cerning its effectivencss under field conditions will be appreciated. 
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_ .The aerosol insecticide dispenser has already carved a secure place in the 
nsect control armamentarian against aosquitoes. This handy fete eee ae 
Spenser has proved invaluable to troops in highly malarious theaters for adult 
uaa control. The addition of 3% DOT makes this insecticide cven more ef= 
It is suited for usc in all types of enclosures ~- barracks, bdilicts, 
up-tents, bomb=shelters, trenciies, foxholes and the like. The insecticide is 


cae in. gerre’ BApgoue ok (aeroso}) wen pervades ek whole plate tae cw sei 


ee he after tic of ean. ie to a a of rete Hore 
he distribution of this item has had to be limited to overseas theaters and 

s ps hospitals. In the continental United States it is used only in disin- a 
“Sectization of aircraft to comply with querentine requirements, and a few are ae 
- made available for training purposes. 
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The item, insecticide, liquid, finished spray, is a general utility spray 


ns et ND Le 


ouplstes the array of DDT insecticides aveilaole for mosquito control. 


4 ‘The control of other flying insects such as sand flies, hidbes, gnats , 
unkies and dog flies (Stomoxyx cal.citrans) whose brecding places may be im- 
sracticable to destroy can be controlled by the application of the DDT residual = 
spray (Insecticide, DDT, residual effect). Residual spray applicd to screcns - 
d the outside of buildings and tents will usually reduce the number of’ such a 
"insects which may gain cntrance. Application to the interior of the quarters as 
e ell will further cnhance the effectiveness of control. The spraying of uosquito 
L Le will fortify the protection afforded by such equipment. 


" “The control of lice is of special importance, particularly under combat 
mditions, because of the seriousness of the cisease, epidemic typhus, re- 

msing fever and trench fever, which they transmit. Due to the developinent of 
ighly satisfactory prophylactic measures, the disinfestation of troops has not 
Pere ened any great prone Garis Free Wang al eee ue bbitaraunc Le of Gane 


Us ie. hatiod ot choice. For eygivicnal use, the oe -ounce cans of ious ‘des are 
Wwailaole. For mass delousing of either troops or civilians with power dusting 
Lpment ,: Louse powder in sulk (10-pound cens) is available. In the latter, 
a robing of the individual is not necessary for application of the powder. : 
ting is accaaplished oy means of copressed air equipment (Outfit, delousing, — 
soline engine driven) and a special dusting gun we have developed. This 
uipment is supplied by the Quartermaster. 

{ i ; 

Disinfestation of head lice or crab lice may be accomplished by dusting 
se powder into the hair of the head or of the body, allowing to remain for 
ours, and repeating twice at intervals of one week. The powder is not 5 OR 
fective against eggs -- hence the necessity for re-application. 


idual spray is useful. in controlling lice if applied to the floors and 

ls of quarters and of conveyances such as trucks, coaches and troop 
ts of ships. Beats, ounks ae other furnishings should also be treated. 
MEU aber 
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| Residual spray applied in this way will also be effective against beqougr s fleas 


and other non-flying insects at the same tine. 


For use in delousing centers such as have been established in continental 
U. S. Ports of tmbarkation and overseas , there is available the deiousing spray 
(Insecticide, spray, delousing) which may be safely sprayed on the hairy parts 
of the body and on the head. This insecticide is employed following the bath 
required in the fumigation or stean sterilization methods of disinfestation. The 
Spray is both lousicidal and ovicidal and is also an effective scabicide when 
applied to the skin. Detailed instruction for the use of the delousing spray have 
been furnished ports of embarkation and fumigation and bath units and will also 
be included in the forthcoming manual or TB ied on the DDT insecticides. 


For control of bedbugs DDT residual spray bids fuir to entirely replace 
fumigation iuethods. The application of i) to 6 ounces of residual spray per bed, 
including springs and mattress, will completely eradicate bedbug infestation for 
6 or more months. Approximately 1 quart of the solution should be used for 
every 5 beds and mattresses. Spraying will be facilitated by placing -nattresses 


8 high along the .ziddle of the floor and stending the beds on end against the 


Wall with the underside facing inward. In treating beds, application of the 
spray should be to the underside, paying attention to favorable hiding places, 


. 


-and allowing the surplus spray to Paid on the wall behind the beds. In spraying 


mattresses, particular emphasis sho.lid pe placed on treating ail seams, crevices 
and tufts. Por expeditious handling a team of two tien is recommended -- one 
to do the spraying, the other to turn over end remove each iattress after soray- 


ing. If no spraying equipment is availaple, application of the solution by 


means of a paint orush is satisfactory. A slight moistcening of the surface is 


‘all that is required. The insecticide acts slowly, but when the above procedure: 


is followed all bedbugs will be dead in 2) hours as a rule. No smoking or fires 
should be allowed in the quarters during spraying and the barracks should ve 
aired out completely following the trea.ment. Operating personnel should be 
required to wear suitable masks or respirators while in the barracks being 

trea ited. 


Roaches and ants may be controlled by the 5% DDT residual spray or a 10% 
DDT powder. A thorough application of DDT residual spray will give several weeks! 


or more protection from roaches or ants. The duration of the effect will depend 


to some degree on how quickly the resicue is removed by the daily cleaning of the 
messhall, 


The residual spray is preferred for roach control work because’ treatment for 
control of flies and mosguitoes can be accomplished ct the same time. It is 


‘applied by ordinary hand sprayers or power sprayers to such resting and hiding 
places of roaches as under serving tanles, sinks, cupboards, refrigerators, 


around water pipes and hot water tanks, and into cracks and crevices of the wall. 
It will be found that the German cockroach-is more resistant than the American 
cockroach and an increase in dosage over 200 mg. DDT per square foot when apoly- 
ing the residual soray may be necessary to effect its control. 


For control of ants residual spray way be applied to nests, doorsills, 
Wwindow-sills, foundation and other places where ents crawl. Lawns or grass 
plots where ants are prevalent can be treated with residual spray with the 
likelihood of better coverage and more orolonged action due to improved ad- 
herence ot the DuT deposits to the grass, than when using DDT powder. 
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‘ The 10% DDT powder (Larvicide, DOT, powder, dusting) for roach and ant 
control is applied lightly with an ordinary hand-operated dust gun. Not over 

10 pounds of powder is necessary to treat the largest messhall. Application is 
ade to the same locations one would apply residual spray. The powder is less 
lesiraple than the residual spray because it is more hes a8 removed in cleaning. 


Fleas, important as vectors of buoonic plague and endemic typhus fever, are 
est controlled with DDT by treating infested human dwellings as well as the se: 
occupants and pets. In conjunction with rodent control programs, DDT louse 
powder or DDT residual spray may be applied to the floor and lower parts of the 
walls of infested quarters. Dosages of 200 mem. of DDT per square foot are ad- 
vised. On earthen floors the dosage must be considerably preater. Louse powder 
“should be used for the occupants and pets and may be applied by the same in- 
dividual and mass delousing methods aoplicable in the control of lice to prevent’ 
pptem.¢ typhus. 


As for mites or chiggers, these breed in areas of vegetation and feed on ee 
rodents at a certain stage of their development. In addition to individual pro- 3 
- tective measures, control should be directed toward clearing camp arcas of : 
vegetation as well as toward the, extermination of rodents. Heavy DDT spraying ee 
or dusting of the ground around beds and in the camp area may prove effective 
in eradicating mites but has not been fully evaluated as yet. For individual | 
protection the wearing of disethyl phthalate impregnated clothing is now used 

_ for temporary protection of troons operating in mite infested areas. 
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; Jn control of ticks the DDT preparations have not been found te be par— 

_ ticularly effective and their use for this purpose cannot be recommended. The 
use of the standard triple-mixture repelient is the best measure available for 
individual protection against ticks. The wearin® of clothing imorepnated with an 
emulsion of dimethyl phthalate or sprayed with dimethyl phthalate also will give 
‘partial protection. | 


I have felt that the matter of toxicity o or the DDT insecticides should oe 
discussed with you also at this time, if only to indicate the precautions to be 
observed. It should ve pointed out that although DDT can be handled safely it 
is nevertheless a toxic material. Personnel should be trained thoroughly in ah 
the application of the DDT insecticides and the precautions to observe, and 5 eRe 


Oe oie not be allowed to disregard precautions recommended. 


si Symptouas of DUT poisoning in laboratory animals are loss of appetite, woight 
loss, hyperexcitacility, “tremor and finally convulsions. Disfunctioning of the 
diver and kidneys way precede the onset of nervous system manifestations. An 


“ Sgtchateee Ln the prothromoin pow Linda conga pd a rise in sila icterus index 


Revoruk times its normal Naive These findings aus & mode mah edocs ae 
occurred prior to the onset of nervous symptoms. When tremors first a opeared 
they were coarse in neture, involved the chtire musculature, and were par ten ey 
rked in the legs upon standing and in the muscles over the eyes. The tremors 
creased when DOT was withdrawn for a day. Animals given DDT until a fatal 
mination show a toxic necrosis of tne liver and kidneys frequently enou.h 
be Sp ae tame Lost of these animals show some evidencc of degeneration 
2 ante rior sotor neurons of the spinal cord. Other organs are essentially 
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Toxicity for man must be deduced from these animel experiments since no 


) proven case of DIT toxicity in man has occurred. ‘Three individuals subjected . a. 
' accidentally or. otherwise to extraordinary amounts of DDT in the course of their es 
work were carcfully examined and observed for an extended pcriod to note any “s 


variations from the normal. Repeated physical, neurological and laboratory 
examinations revealed no symptoms or signs of untoward effect from their ex»osure 
to DDT. While these findings were not considered conclusive they did indicate 

a certain degree of tolerance for DDT on the part of human beings. 


Any individual using DDT insecticides in the field and suspected:of dis- 4 
pleying evidence of toxicity to DDT should be removed from further contact and 
placed in a hospvitai with adeguate facilities for making a careful and complete 
examination including neurological and repeated liver and kidney function tests. 
Report of such study should be forwarded wpon completion to the Preventive 
Medicine Service fice of the Surgeon General, to a o the present know 
Medicine S » OfT f the Surgeon General, dd to the x t } 

edge concerning toxici or ian. f possible, information should also be 
led neerning t ty f I sible, information should al 
rnished concerning the followings 
furnished concerning the foliowing 
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DDT insecticide employed. 

Hstimate of cmount of DDT contacted. 

Manner of contact -- skin aosorption, ingestion or inhalation. 
Duration of contact. 

Any other’ factor of significance. 
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Dry DDT as used in inert powders end dusts is not absorbed through the skin 
nor is it readily absorbed when injected subcutancously or intramuscularly.” 
The use of 10% DDT louse powder in conjunction with insect repellent, though, is 
not recomnended. Repellents are solvents for DDT which then can be adsorbed 
through the skin. If underwear dusted with louse powder are accidentally and 
grossly contamin:ted with oil, they should be changed and the contamination area 
of the skin washed with soap and water. 


Inhaistion of 10% DDT powder as normally used in the field will not produce 
any toxic effects as indicated by laboratory studies and corroborated by the 
large scale typhus control dustings in Italy. Yet, it might be wise for operators 
engaged in mass delousing or large scale dust larviciding to use suitable re- 
soirators or dampened gauze masks when dusting indoors or under conditions where 

the atmosphere does not carry the dust cloud awey from then. 


By mouth, DDT is acutely toxic to laboratory animals. Because of wide 
variation in individual susceptibility, the deterninetion of a safely tolcrated 
dose is extremely difficult. The upper.limit of tolerance in dogs on daily in- 
gestion of dry DDT powder appears to lie between 50 - 100 mg. per kilo per day; 
tolerance in some of the other smaller cnimals is considuracly less. Moreover, 

‘when the same dosages are given dissolved in corn oil, tolerance is reduced over 
50 per cent. Hence, care should be taken to prevent contamination of food. 
This isiespecially important because DDT is a whitish, odorless and tasteless 


b: powder bearing a physical resemblance to flour and offers no warning upon in= 

k gestion. All foodstuffs, cooking utensils, cating utensils and tabletops must 
be covered when dispensing DDT in any form in mcsshalls. Storage of DDT with 

food should be strictly prohibited in order to prevent mistaken identity. 
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Solutions of DDT in in oils and organic solvents can be absorbed through the 

1 iiaeking it necessary to avoid unnecessery contaminetion of garments and skin. 
eralls and suitable gloves should de worn when mixing and dispensing such 
lutions. Occasional contact is aoparently not dangerous but prolonged contact 
must be avoided. When individuals accidentally contaminate themselves they shovld 
henge their clothes, including DDT dusted or impregnated underwear, as soon &s. 
recticaole and wash their bedy thoroughly with soap and water. ‘To reduce the 
possibility of contamination in dispensing such solutions, paint sprayers and the 
decontaininstion type sprayer are preferable to the knapsack type. When knapsac oe 
gorayers are employed they should not be more than three-quarters full to prevent ae 
iD iling ° e 


Continued inhalation of oil or kerosene sprays containing 5% or more of DLT cae 
ay produce toxic effects since absorotion of DDT from the respiratory tract is = 
S ilitated by such solvents. In this connection, it has been shown thet solutim - 
of DDT in fa tty oils increases its toxicity from inhalation over thet codcrea : 
when dissolved in <n orgenic solvent such as cyclohexanone. While dispensing RSS 
msecticide, spray, DDT, residual effect (5 per cent DDT in kerosene) indoors S 
© prolongea periods as for treating walls, ceilings, fixtures, beds, mattresses 
d the like, suitable respirators or cloth masks should be worn by the operators. 
ocurement oF a new formula for Insecticide, liquid, finished spray containing 
1% DDT and 25% thanite in kerosene instead of the present 5% thanite in kcroscne 
ia 3 recently initiated. No PS Vea ata need be taken in the normal use 
OE: ‘this latter spray other than those which will exclude the gross contamination 
© food. . Rabbits were exposed to a aye mist of 1% DDT in iecedens 48 minutes Has 
mee tee four weeks without toxic effect. 


By mouth, DDT preparations in oils and organic solvents exert considerably 
greater toxic effect than in powder form. The ingestion of 50 to 80 mg. per 
cilo per day in a solution of corn oil causes fatal poisoning in dogs in three 
ae weeks ° ae LRG cede a oad ve si So .. auee to Pens 4 pre= 


raying in mess $ halls. DDT soluions icute not ve Sora with sistanien. 


As for DDT in aerosols, the concentration of DDT in the atmosphere when 
spensed according to instructions () seconds per 1000 cubic feet) in a 1 to 
aren eg formula is exceedingly smail end can De breathed under the normal 
without ill effect. A 3% DDT aerosol will give approxi- 
« DOT per cubic foot at the above dosage. anes of dogs, rats 
n a pigs to initial concentrations respectively of 54.4, 12.44 and 6.22 mgs 
res Dot per liter of air over a period of 5 iainutes. caused no toxic signs or 
symptoms. Chronic toxicity studies demonstrated that exposure of monkeys for 2 
ours and 15 minutes daily for four wecks and iwice for 45 minutes daily for 5 
leeks to a concentration of 0.176 me. DUT per liter of air (5.0 mg. per cubic 
ot) produced no toxic effect. Daily exoosure of human subjects for 1 hour 
@ concentration of 1.0 mg. DDT per cubic foot showed. that a.1 to 5% Dut 
“aerosol offers no hualth hazard under conditions required for its use. It was 
e her found that the DDT in the atinosphere settles out fairly soon. 


| Underwear impregnated with a DUT cmulsion prepared from Insecticide, DbdT, 
is on sea pialany te ¥ Were Wort ia aes tate 3 for saan oy from 1 _to a ae 


Dating that time. ee ‘onl hai ace iavolsed sec dine are eons 
srsomicl penne fucl or lubricating Oils. Spilling of oil on the 


RESTRICTE 


srwear may bring the DDT into solution again which could. then be absorbed 
ough the skin. Changing to another pair of underwear, and & bath with soap 
vater will prevent any ill effect. Personnel engaged in impregnating under- 
¢ with DDT emulsions in the field should avoid dipping their arms in the 
“prepared solutions or handling the wet garicnts with bare hands when wringing 
them out and hanging them up to dry. ladles or tongs of some sort should ve pro= 
ded for imaersing the underwear, and preferably rubberized gioves for the | 
arya tors” hands. 


i The 1% DDT emulsion used as a delousing spray to hairy parts of the body 
and prepared from the stock of mixture, insecticide, DDT, spray, delousing by 
diluting with five parts of water was submitted to toxicity tests and found safe - 
to apply to the skin. Since the stock wixture contains 6% DDT persormel pre- 

paring the final solution should take ordinary precautions to avoid contaminetirg 
their hands with the stock mixture. Good ventiletion should be provided and 
rotation of operating personnel is recommarnded when spraying for long deriods 


Beng. In a comprehensive statement the toxicity of DDT may be summarized as 
Follows: 
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"The DDT insecticides adopted for use can be safely employed, but it must 
“mot be overlooked that DDT is a toxic material. In general, site Sin of dusts, 
‘sprays or mists containing DDT should be reduced to a minimum. Whereas dry 
DDT as used in inert powders is not absorbed through the skin, solutions of DDT 
in oils and organic solvents can be absorbed through the skin and, therefore, 
unnecessary skin contact should be avoided. For this reason, use of repellents 
an conjunction with DUT louse powder is not advised; and garments, including 
bot dusted or impregnated underwear, accicentally contaminated with oils in the 

_ presence of DDT should be changed as soon as practicaole, the individual washing 
himself thoroughly with soap and water. Contamination orf food with DIT must be | 
ee coantad. This is especially important because DDT is a white, odorless and 
tasteless powder and offers no warning upon ingestion. Storage with food should 
be strictly prohibited to prevent wistaken identity. Symptoms of DLT toxicity 
in animals are anorexia, weight loss, hyperexcitability, tremor and convulsions. 
‘Signs of liver and kidney disfunction may precede nervous manifestations. 
Pathological findings in fatal poisoning induced in animals consist in some 
evidence of degeneration of the anterior motor neurons, and may include toxic 
necrosis of the liver and kidneys." 
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Se Back copies of the following newsletters can be had by writing to the 
_ Office of the Chief Surgeon, GHQ AFPAC, APO 500, attention: Chief Malariolocist. 
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